[S9A] rescued the axonal pathology induced by overexpression of human tau in transgenic mice (Spittaels et al., (2000) J. Biol. Chem. 275, 41340 -41349). We isolated dorsal root ganglion (DRG) neuronal cultures from adult tau4R-and tau4R ؋ GSK-3␤-transgenic mice to define the mechanisms at the cellular and subcellular level. DRG from tau4R-transgenics showed a reduced sprouting capacity while density and stability of microtubules in the axonal processes were significantly increased. Video-enhanced contrast microscopy demonstrated a dramatic inhibition of fast axonal transport. Coexpression of GSK-3␤ increased tau phosphorylation and reversed the effects on microtubule stability and saltatory motion. In DRG from GSK-3␤ single transgenics, increased tau phosphorylation was evident without any major effects on microtubule stability or axonal transport. These observations support the hypothesis that excess tau competed with motor-proteins for binding to microtubules and/or that a rigid microtubular system inhibits axonal transport. © 2002 Elsevier Science (USA)
INTRODUCTION
Protein Tau is a microtubule associated protein with a primary neuronal localization. In humans, six isoforms originate from a single gene by alternative mRNA splicing and the isoforms differ by presence or absence of 1 or 2 N-terminal inserts and 3 or 4 Cterminal repeats. The binding of tau to microtubules is regulated by the C-terminal microtubule binding domains (Gustke et al., 1994; Preuss et al., 1997) and these interactions are implicated in a number of neurodegenerative diseases, i.e., Alzheimer's disease (AD) and other tauopathies (Vogelsberg et al., 1999) . The association of tau with microtubules and the stabilizing effect appears to be regulated through a complex interplay of phosphorylation-dephosphorylation processes (Trinczek et al., 1995) .
In AD brain, hyper-phosphorylated tau is present as paired helical filaments (PHF) that accumulate in neurofibrillary tangles (NFT), a diagnostic neuropathological hallmark of AD. Many kinases have been proposed as key players in this process, among which GSK-3␤ is a prime candidate to regulate microtubular dynamics through phosphorylation of tau, both in vitro, in cellular systems and in transgenic mice (Billingsley and Kincaid, 1997; Leroy et al., 2000; Spittaels et al., 2001; and references therein) .
Alterations in microtubule dynamics can have profound effects on normal physiological cell functions. In neuronal cells, one important function of microtubules is the maintenance of axonal stability and transport. In addition to its role in microtubule stabilization, tau can affect motorproteins, i.e., kinesin and dynein, in their binding to microtubules (Hagiwara et 
